The gizzard shads are essentially fresh-water fishes, although D, cepedianum frequents brackish water and, rarely, salt water. They receive their common name from the short, muscular stomach, which resembles the gizzard of a fowl. Their feeding habits are correlated with this structure and with the extremely fine gill rakers, the long, convoluted small intestine, and the accessory pharyngeal pockets. Although held in low regard as a food fish, Dorosoma serves admirably in nature by utilizing food derived largely from muddy bottoms and thereby converting this waste material into a food supply for game fishes.
Its value in this respect, however, appears to be limited largely to the young stages (Lagler and Applegate, 1943 ).
The present study was undertaken to determine the more precise systematic characters and variation within the genus, to provide preliminary data on changes with growth, and to cast further light upon the origin and relationships of the species. All the type material of the three southern species (anale, chavesi, and smithi) (Jordan and Gilbert, 1883) , described from Texas, cannot be reliably distinguished on the basis of body depth.
In examining the number of scales has demonstrated that the number of anal rays increases from north to south (table 9) 
METHODS OF COUNTING AND MEASURING
In counting the fin rays I have followed the procedure recommended by Hubbs and Lagler (1947, pp. 9-10) . The count for the dorsal and anal rays is of the principal rays, the branched rays plus one unbranched ray. This unbranched ray is usually the first ray reaching to or near the tip of the fin. In advance of this ray are three, occasionally two, rudimentary rays in the dorsal fin and two, rarely one, in the anal fin. Occasionally the higher variant for the number of dorsal rays is combined with the lower number (2) of rudimentary rays; thus the third ray (usually a rudiment) is elongated to become the first full-length unbranched ray. The last ray of the dorsal and anal fins was always regarded as split to the base and counted as one ray. In the caudal fin the count was made of the principal rays, which are the branched rays plus two. All rays of both pectoral and pelvic fins were counted. In The generic status of Dorosoma has been reviewed recently in detail by Hubbs and Miller (1941, pp. 233-234 (1917, p. 310) Jordan and Evermann (1896, p. 415) .
Despite the review of Signalosa by Weed (1925) , the members of this genus are still in need of clarification, as Gunter (1945, p. 31) has (Lagler and Kraatz, 1945) found above the branchial cavity of the gizzard shads; (4) a broader upper jaw, so that the maximum width near the distal portion is greater than (rather than less than) the diameter of the pupil; (5) no axillary scale, the pectoral fins folding into a groove; (6) the opercle and subopercle elongated and narrowed so that the maximum^vidth of either bone enters the length of the opercle 1.6-2.4 (rather than 1.1 to 1.5, rarely 1.6) times; (7) the dorsal origin well in advance of the pelvic insertion (over or well behind in Dorosoma, very (Breder, 1933, pp. 23 and 28; Breder and Nigrelli, 1934, p. 194; Hubbs and Lagler, 1947, p. 34; and Vladykov, 1945, pp. 35-37; 1947, p. 201 on that lake no further specimens of gizzard shad have been collected (Carlander, 1948) .
The presence of Dorosoma in the GreatLakes-St.LawrenceBasinmay have resulted from its transfer from the Mississippi Basin during the glacial or postglacial history of the region. Gerking (1945, p. 33) has
suggested that the gizzard shad may have entered the Glacial Great Lakes during the Lake Maumee outlet stage. Vladykov (1945, p. Grey, 1947, p. 140 Young (5) On the basis of present knowledge, it may be hypothesized that the similarities between chavesi and smithi suggest that the two arose from a common ancestral stock. The fact that Lake Nicaragua was at one time a Pacific tributary (Hayes, 1899; Durham, 1944;  and Marden, 1944) (Hubbs and Whitlock, 1929) Managua of certain species found in Lake Nicaragua (Meek, 1907, p. 99; Marden, 1944, pp. 178-179 Careful ichthyological surveys in El Salvador (Hildebrand, 1925) and Hubbs and Miller (1941, p. 235) The reliability of the above discussion of the changes with growth in the dorsal filament is subject to considerable refinement, because there is obvious individual variation, probable racial variation, and possible sexual variation in the length of this structure. The general picture, however, seems clear.
Other changes with age appear to take place in some of but not all the species of Dorosoma Thus the relative position of the dorsal fin advances with age in all but anale; the head becomes narrower with growth in chavesi and smithi, broader in cepedianum, but shows no significant change in anale; the relative length of the anal fin (as expressed by the length of its base) increases in all but anale; the pectoral fins appear to become shorter with increasing size in chavesi and smithi and longer in cepedianum, but show no significant change in anale; the pelvic fins also seem to decrease in size in smithi but not in the other species (tables 7, 10, and 11 and Hubbs and Miller, 1941, p. 235 Hubbs and Whitlock (1929) for certain characters of the young of Dorosoma cepedianum.
w Because much of the material measured represented types or rare specimens, no sex determinations were made. There appear to be no clear-cut external differences between the sexes.
